Periodontal ligament fibroblasts sustain destructive immune modulators of chronic periodontitis.
In healthy periodontal tissue, innate immune responses effectively confine and suppress a bacterial insult. However, a disruption of the host-bacterial equilibrium may produce an overexpression of cytokines and lead to permanent, host-mediated tissue damage. Although such periodontal destruction primarily results from activated immune mechanisms, the site-specific damage suggests that local tissues participate in these pathologic changes. Periodontal ligament fibroblasts (PDLFs) are prominent in the periodontium and are critical in homeostasis and regeneration because they have the ability to produce multiple cytokines in response to a bacterial insult. These cells could play a role in the local pathogenesis of periodontal disease. We studied alkaline phosphatase (ALP) activity, interleukin (IL)-6 production, and morphologic characteristics of cultured PDLFs that were isolated from periodontally healthy sites (H-PDLFs) and diseased sites (D-PDLFs) in humans. Quantitative analyses of 84 genes that are related to inflammation were performed using real-time polymerase chain reaction arrays. A mineralizing medium induced a significant increase of ALP in H-PDLFs, but no significant enzymatic changes were detected in D-PDLFs after such treatment. The protein and gene expression of IL6 showed a significant upregulation in D-PDLFs, which also demonstrated a significant upregulation of 54% of genes in the inflammatory gene arrays. To our knowledge, these results represent the first biologic evidence that D-PDLFs retain uniquely inflammatory phenotypes that could maintain localized destructive signals in periodontitis. The overexpression of proinflammatory cytokines by PDLFs could amplify local inflammation by the continuous triggering of immune responses. In addition, the location of these cells could be critical in the progression of the inflammatory front into the deeper tissues.